
 
 

 

 
 

 
Lesson Name: What’s the Matter with Gas?  
 
Grade Level Connection: 
 Next Generation Science Standards: Grade 2, Physical Science (2-PS1) 
 FOSS Next Generation Edition: Grade 1, Earth Science (Air & Weather) 
 
*Note to teachers: Detailed standards connections can be found at the end of this lesson plan.  
  

 
 

  
This interactive lesson will teach students about the most elusive state of matter: gas! Students will 
rotate through three stations where they will explore ways to see (or visualize) gas so that they 
understand that it exists and takes up space. Students will inflate gloves without needing to blow 
into them, they’ll make predictions about water flowing through a funnel, and they will also 
experiment with baking soda reacting with vinegar, producing CO2 gas, which we will use to inflate a 
balloon. At the end of the lesson, students will experience one of the most fun ways to visualize 
gases – blowing bubbles! 

 
 
 
 
 

 Students will identify the three states of matter that are present in their classroom: 
solid desks, liquid water, and invisible gases 

 Students will discover creative ways to visualize invisible gases 
 Students will participate in the scientific process by making observations, asking 

questions, and making hypotheses  

 

 
 

 Matter: Everything is matter, including you! 
 Solid: Matter that is hard and does not change shape. 
 Liquid: Matter that flows and changes shape. 
 Gas: Matter in the air- usually hard to see! 
 Visualize: To make something that is invisible, like gas, into something that we can 

see with our eyes, like bubbles. 

BASIS Lesson Plan 

Lesson Objectives 

Teaser/Overview 

Vocabulary Words 



 
 

 

 Inflate: To add gas to something, like when you blow up a balloon. 
 Hypothesis: A guess based on things we already know and past things we have 

observed; your hypothesis can either be right or wrong.  
 

   
 

 
Volunteers will bring: 

Large beaker (2) 
Small beaker (1) 
Tissues (several) 
Bottles of bubbles (5-7) 

Station #1 
Gloves (12) 
Soda bottle, 1 L, cut in half (4) 

 Bowl or dish, filled with water (4) 
Station #2 
 Soda bottle, 20 oz., empty (7) 

Dixie cups, 5 oz. (25) 
Small plastic funnels (2) 
Garbage bags (2) 
Baking soda 
Vinegar 
Balloons 
Yarn/string 
Scissors 
Ruler 

Station #3 
 Soda bottle, 20 oz. (1) 
 Small plastic funnel (1) 

Soda bottle 20 oz., covered with a balloon, with a funnel inserted into it (prepared beforehand, 
needs to be airtight 
Plastic cup filled with water 

  
Teachers should provide: 
 Paper towels for clean-up 
 Pencils and paper for each group 
  
 
 
 
 

Materials 



 
 

 

 

Classroom Set-up 
 

 
Before the lesson, we need access to water and an electrical outlet. We will start the lesson with 
students seated at the central carpet area and will need space on the whiteboard, markers, and a 
small table/desk for a demonstration. Afterwards, students will rotate through three hands-on 
stations so please have students divided into three, equally sized groups, before our arrival. Students 
will then return to the carpet area for a wrap-up discussion. Name tags for calling on students are 
always appreciated. 

 
 

 
 
 

1. Introduction (10 minutes) 
 

Role Model Introduction: 
Being a role model for students is an important part of being a BASIS volunteer. Begin your lesson 
by introducing yourselves! Every team member should take a moment to explain who they are and 
what they study/do as a scientist. A bonus will be to tell your “story,” as if giving an elevator pitch 
to 7-year-olds: Why did you become a scientist? What made you interested in your topic? Why 
should students relate to you, or be interested in you? And remember, you can also weave your 
story throughout your lesson through examples from your own life, and/or return to it with Q&A at 
the end. 

 
Topic Introduction:  
After you introduce yourselves as role models, take some time to introduce the topic of this 
lesson: gas and its properties. It may be helpful to keep the suggested take-away in the back of 
your mind throughout the lesson: Matter is a solid, liquid, or gas. Even though gases are invisible, 
they exist and take up space.  
 
Your topic introduction should follow the outline below. As much as possible, try to frame this 
information as questions posed to the class, rather than as a lecture. This helps activate students’ 
prior knowledge and facilitate student-guided conversation. 

 
 Today, we will be learning about gas! On the count of three, I want everyone to take a 

deep breath in…1, 2, 3. Okay, put your hand in front of your face and let it out. What did 
you notice? I noticed that when I take a breath in, my chest gets bigger. I also notice that 
when I breathe out, I feel a warm breeze on my hand. What is going on when we breathe? 
What are we breathing in? We are breathing in gas. 

Classroom Set-Up 

Classroom Visit 



 
 

 

 What is gas? Gas is a kind of matter (define, write ‘matter’ on board). Has anyone heard of 
matter? Matter is everything, including you (point out some examples of matter). Matter 
can be solid, liquid, or gas (write on board, define each and ask students for examples in 
the classroom).  

 Gas is all around us, but we can’t see it. How can we know that gas exists? We know that 
gas takes up space- remember how our chests got bigger when we took a breath in? Here 
is another cool way to see how gas takes up space. I’m going to put this tissue in the 
bottom of this cup. I also have a larger cup of water. Now, what do you think will happen if 
I just dip the tissue in water? Right, it will get wet. But what happens if I put the cup into 
the water upside down? The tissue stays dry! This happens because there is invisible gas 
trapped in the cup. The gas takes up space and the water cannot touch the tissue.  

 Today, we will use science to help us visualize gas (write ‘visualize’ on board). What does 
visualize mean? Visualize means that we can make something invisible into something that 
our eyes can see. Can anyone think of creative ways to visualize gas? What happens when 
you use soap? Bubbles! Bubbles have gas trapped inside them, and this is one way to 
visualize, or see, gas. 

 Okay everyone, it’s almost time to get started! We are going to experiment (write on 
board). What does ‘experiment’ mean? It means to explore something using science! 
Today, we will experiment with gases.  

 
2. Learning Experience (35 minutes) 
 

Divide students into three groups. Each group will start at one of three stations set up around the 
room, and rotate every 10 minutes. At each station, a BASIS volunteer will lead an activity to 
explore gases and how they take up space even though we can’t see them. An additional BASIS 
volunteer will keep time and offer support to the other stations as needed. Remember that all 
three of these stations are designed to address the take-away in a particular way: Matter is a 
solid, liquid, or gas. Even though gases are invisible, they exist and take up space. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Classroom Management Tips: Station Rotation 
 Keep students from getting too restless by moving them through stations 
 It helps to keep things orderly. When it’s time to rotate, have the leader announce 

that all students should stand up in place and NOT MOVE until you say so; point out 
where each group will move to; confirm that everyone understands; THEN instruct 
students to move to the next station. 

 Have a volunteer keep time and tell station leaders to wrap up at 9 minutes. 
 Ask the teacher if you need help! 
 Remember that students might visit your station first, second, or third: don’t assume 

prior knowledge from another station! 



 
 

 

Station 1: Using Gloves to Visualize Gas 
1. Engage students in a conversation about states of matter and gases 

a. Ask students if they think there is gas in the classroom. Why or why not? Can relate this 
back to when students took a deep breath. If there isn’t anything in the classroom, 
then what went into their bodies when they breathed in? 

b. Show students the experimental set-up. Place a latex glove over the top of a plastic 
bottle with the bottom half of the plastic bottle removed. Place a container half filled 
with water in front of you. See video of experiment here: 
https://www.youtube.com/watch?v=TbH6X2geknY 

c. Prompt students with some guiding questions: “What state of matter is in the bucket? 
[Liquid] “What state of matter is above the water?” [Gas]  

2. Do the Gas Glove Activity 
a. In a moment, we’re going to do an experiment, but first I want you to make a 

hypothesis about what will happen. Define hypothesis.  
b. I’m going to take this glove and bottle and push it into the water. What do you think 

will happen? Gather responses/ideas from students. 
c. Once students have formulated their hypotheses, then lower the bottle and glove into 

the water. Watch what happens. What do students observe? What is happening to the 
glove? Why is this happening? What is making it inflate? Where does that gas come 
from? 

d. Do our observations support or reject your hypothesis? Why or why not?  
e. Have students take turns trying it out themselves. 

3. Connect the activity to the big picture 
a. Invite students to reflect on where the gas that is filling up the gloves is coming from. 

It’s just the gas that is in the classroom, sitting inside the plastic container, and the 
water pushes that gas into the glove when it’s lowered into the water.   

b. Emphasize the overall takeaway of the station: Gas takes up space and we can visualize 
that with the gas being pushed up into the gloves.  

c. Emphasize the overall takeaway of the lesson: Matter is a solid, liquid, or gas. Even 
though gases are invisible, they exist and take up space. 
 

Station 2: Using Balloons to Visualize Gas 
1. Engage students in a conversation about matter and gases 

a. Have a Dixie cup half filled with vinegar and a separate Dixie cup filled with one 
heaping tablespoon of baking soda. Pass these around to students so that they can 
examine them. 

b. Prompt students with some guiding questions: “What state of matter do you think the 
vinegar is?” [Liquid] “What state of matter do you think the baking soda is?” [Solid, 
though this might be confusing since the particles are small. Be prepared to talk about 
the difference here.]  



 
 

 

c. Sometimes when we mix solids and liquids, they can actually produce gases. We’re 
going to do an experiment where that happens. 

2. Do the Baking Soda and Vinegar Activity 
a. In a moment, we’re going to do an experiment, but first I want you to make a 

hypothesis about what will happen. Define hypothesis.  
b. I’m going to pour the vinegar into this soda bottle with the help of a funnel. Who wants 

to help me? [Have one student help you pour the vinegar into the bottle.] Now I’m 
going to put some baking soda into this balloon. Who wants to help me with that? 
[Have one student help you pour baking soda into the balloon.] Now in the experiment, 
I will place the balloon on top of this bottle, dropping the baking soda into the bottle. 
As I mentioned, this is a reaction that will produce gas. The specific type of gas is 
carbon dioxide and it’s invisible. So what do you think will happen to the balloon? 
What is your hypothesis? Gather responses/ideas from students. 

c. Once students have formulated their hypotheses, then secure the balloon over the 
soda bottle and empty the baking soda into the vinegar. Watch what happens. What 
do students observe? What is happening to the balloon? Why is this happening? What 
is making it inflate? Where does that gas come from? 

d. Do our observations support or reject your hypothesis? Why or why not?  
e. When the balloon is inflated, the scientist volunteer will tie off the bottom of the 

balloon and give it to a student to measure using a length of string and a ruler.  
f. If time allows, repeat the experiment with different amounts of baking soda and/or 

vinegar. Have students make predictions about what they think will happen. Will we 
get more gas? If so, what do you think will happen to the balloon? Have more students 
help with the pouring so that each student gets a chance to participate. 

3. Connect the activity to the big picture 
a. Invite students to reflect on where the gas that is filling up the balloon is coming from. 

It’s just the gas that is produced when the baking soda reacts with the vinegar. That gas 
gets trapped in the balloon. What would happen if we didn’t put the balloon on the 
bottle? Where would that gas go?  

b. Emphasize the overall takeaway of the station: Gas takes up space and we can visualize 
that using balloons that trap gas from the reaction of baking soda and vinegar. 

c. Clean up: Put the bottles in one trash bag to be saved and cleaned later, put Dixie cups 
in another trash bag for disposal. Dry off the funnel and re-set the station.  

d. Emphasize the overall takeaway of the lesson: Matter is a solid, liquid, or gas. Even 
though gases are invisible, they exist and take up space. 

 
Station 3: Using a Funnel Experiment to Visualize Gas 
1. Engage students in a conversation about states of matter and gases  

a. Pass around an empty soda bottle. What is inside the bottle? Is there anything? Why or 
why not? 



 
 

 

b. Pass around an empty soda bottle with a balloon fixed over the top of it. What happens 
when you squeeze the bottle? If there is “nothing” inside the bottle, then what is filling 
up the balloon? This is gas! There is gas inside the bottle. It’s taking up the space of the 
bottle. 

c. Show students the experimental set-up. Place a funnel into the top of a soda bottle. 
Show the students the pre-prepared airtight bottle, which has been sealed off on the 
top with a balloon between the bottle opening and the funnel. Have another beaker of 
water ready to pour into these bottles. See explanation of experiment here: 
http://lessonslearntjournal.com/science-simple-experiment-air-space/ 

d. Prompt students with some guiding questions: “What state of matter is in the soda 
bottle? [Gas] “What state of matter is this water?” [Liquid]  

2. Do the Funnel Activity 
a. In a moment, we’re going to do an experiment, but first I want you to make a 

hypothesis about what will happen. Define hypothesis.  
b. I’m going to pour some water through the funnel. What do you think will happen? 

Gather responses/ideas from students. [Water will flow into the bottle] 
c. Once students have formulated their hypotheses, then pour water into the soda bottle. 

Watch what happens. What do students observe? Do our observations support or 
reject your hypothesis? Why or why not? 

d. Now I’m going to do the same thing, but this time, I’ve put a balloon around the 
opening of the soda bottle. I’m going to pour some water through the funnel. What do 
you think will happen? Gather responses/ideas from students.  

e. Once students have formulated their hypotheses, then pour water into the funnel. 
Watch what happens. What do students observe? Do our observations support or 
reject your hypothesis? [The balloon creates a tight seal around the mouth of the 
bottle so that the air/gas inside the soda bottle cannot escape. So the water cannot 
flow into the bottle because all the space is being taken up by the gas.] 

f. Have students take turns trying it out themselves. 
3. Connect the activity to the big picture 

a. Invite students to reflect on why the water cannot flow through the funnel when the 
gas cannot escape the container. If time allows, can discuss with students “What would 
happen if we put a balloon on the outside of the water bottle and tried to blow up the 
balloon? Could we inflate the balloon? Why or why not? 

b. Emphasize the overall takeaway of the station: Gas takes up space and we can visualize 
that by trying to pour water into a closed container that has gas inside of it. 

c. Clean up: Dry off the funnel and re-set the station.  
d. Emphasize the overall takeaway of the lesson: Matter is a solid, liquid, or gas. Even 

though gases are invisible, they exist and take up space. 
 
 
 



 
 

 

3. Wrap Up: Review and Discuss the Learning Experience (5 minutes) 
 
Have students return to the central carpet area for a wrap-up discussion.  

 Lesson take-away: Matter is a solid, liquid, or gas. Even though gases are invisible, they exist 
and take up space. 

 Today, we discovered different ways to visualize, or see, gases. Do you remember how we 
visualized the gases? [Balloons, gloves, and the plastic bottles] By seeing the balloon inflate, 
or get bigger, we can see invisible gases and know that they exist.  
 
 

4. Connections & Close (10 minutes) 
 
Connections to the real world around students:  
Even though gases are invisible, they are important. Why are gases important? We need to 
breathe in gas to live. Gases also make our lives happier: does anyone here love fizzy drinks, like 
soda? What about balloons? Bubbles? [If time allows, bring in bottles of bubbles to blow at 
students!] These things all have gas in them! As scientists, we use gases in our laboratories 
every day.  
 
Close:  

 We have a few minutes left for questions. Does anyone have any questions for us? The 
questions can be about what we did today, or about anything related to being a scientist.  

 Now, we have a question for you: Who wants to be a scientist? Well, we have good news: you 
are already scientists! Today you did an experiment, and that’s what being a scientist is all 
about. If you keep exploring your world and study hard, you can be a scientist forever! Thank 
you all for being such great scientists! Goodbye! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 
 

 
 

Teachers who wish to extend the impact of this lesson may find the following CRS web pages useful: 
 
 http://www.crscience.org/educators/helpfulreports 
 http://www.crscience.org/educators/treasuretrove  

  
 

 
 
 

NGSS: 
 Connections by topic 

Physical Science: 2. Matter and Its Interactions 
 Connections by disciplinary core ideas 

Physical Science: 2-PS1. Matter and Its Interactions 
 Connections by scientific & engineering practices 

1. Asking questions 
6. Constructing explanations and designing solutions 

 Connections by crosscutting concepts 
2. Cause and effect: mechanism and explanation 

 Connections by performance expectation 
2-PS1-1. Plan and conduct an investigation to describe and classify different 
kinds of materials by their observable properties. 
 
 

FOSS Next Generation Edition: Grade 1 Earth Science: Air and Weather Module 
 

Follow Up: After the Presentation 

Standards Connections 


